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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering 
patentability of the claims under 35 U.S.C. 103(a), the examiner presumes that 
the subject matter of the various claims was commonly owned at the time any 
inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a 
later invention was made in order for the examiner to consider the applicability of 
35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 
U.S.C. 103(a). 

2. Claims 1-10, 16-20, and 39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Peterzell et al. (Pub. No.: US 2002/0132597, hereinafter, 
"Peterzell") in view of Ninomiya et al. (U.S. Patent No.: 5,940,029, hereinafter, 
"Ninomiya"). 

Regarding claim 1 . Peterzell teaches an integrated multi-mode radio 
receiver comprises (see figure 3): shared front-end (see figure 3, LNA 30, 
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RXBPF 40, RF AMP 50, Mixer 60) operably coupled to receive a radio frequency 
(RF) signal that is modulated in accordance with one of a plurality of operational 
modes (see figure 5, duplexer 312, col .4, [0054-0056), wherein the shared front- 
end converts the RF signal into one of a plurality of intermediate frequency (IF) 
signals based on a selection signal that is indicative of the one of the plurality of 
operational modes (see figure 3, plurality of IF filter 70, col.4, [0052-0060]) and 
multiplexer (i.e., multi pole switch) couple to the share front end (see figure 3, 
multi pole switch is working the same function as multiplexer). 

It should be noticed that Peterzell fails to clearly teach plurality of 
intermediate frequency (IF) stages; and multiplexor (i.e., Switch) operably 
coupled to the shared front-end and to the plurality of IF stages, wherein the 
multiplexor provides the one of the plurality of IF signals to one of the plurality of 
IF stages based on the selection signal. However, Ninomiya teaches such 
features (see figure 1, switch 14, plurality IF stage 17n, switch controller 16, 
col.7, In. 5-52) for a purpose of supporting multi mode receiver. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the use of plurality of 
intermediate frequency (IF) stages; and multiplexor (i.e., Switch) operably 
coupled to the shared front-end and to the plurality of IF stages, wherein the 
multiplexor provides the one of the plurality of IF signals to one of the plurality of 
IF stages based on the selection signal, as taught by Ninomiya, into view of 
Peterzell in order to save the manufacture cost and time to made a small receiver 
for supporting multi frequencies. 
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Regarding claim 2, Peterzell further teaches the integrated multi-mode 
radio receiver, wherein the shared front-end further comprises: low noise 
amplifier having programmable gain, wherein the low noise amplifier is operably 
to amplify the RF signal to produce an amplified RF signal, wherein the 
programmable gain is set within a range of gain based on power level of the RF 
signal; and mixing module operably coupled to convert the amplified RF signal 
into the one of the plurality of IF signals based on the selection signal (see figure 
5, LNA 320, RXBPF 330, Mixer 340A). 

Regarding claim 3, Ninomiya further teaches the integrated multi-mode 
radio receiver, wherein the plurality of IF stages further comprises: first IF stage 
including first filtering module and first amplifying module, wherein the first 
filtering module is operably coupled to filter the one of the plurality of IF signals to 
produce a filtered IF signal, wherein the first amplifying module amplifies the 
filtered IF signal to produce a first signal, and wherein gain of the first amplifying 
module is programmable within an IF gain range based on the power level of the 
RF signal; and second IF section including second filtering module and second 
amplifying module, wherein gain of the amplifying module is set to a gain within 
the IF gain range, wherein the second filtering module is operably coupled to 
filter another one of the plurality of IF signals into a second filtered IF signal, 
wherein the second amplifying module amplifies the second filtered IF signal to 
produce a second signal (see figure 1, first IF stage BPF 17-1, AMP 22-1, 
second IF stage 17-2, AMP 22-2, col .7, ln.5-51). 



Application/Control Number: 09/993,801 Page 5 

Art Unit: 2643 

Regarding claims 4 and 17, Peterzell further teaches the integrated 
multi-mode radio receiver wherein the multiplexor (i.e., multi-pole switch) 
operable to couple the one of the plurality of IF signals to the first IF stage when 
the operational mode is in accordance with 802.1 1b; and the multiplexor 
operable to couple the one of the plurality of IF signals to the second IF stage 
when the operational mode is in accordance with Bluetooth (see figure 3, multi- 
pole switch, col.2, [0021]). 

Regarding claims 5 and 18, Ninomiya further teaches the integrated 
multi-mode radio receiver wherein the plurality of IF stages further comprises: 
third IF stage including third filtering module and third amplifying module, wherein 
the third filtering module is operably coupled to filter a further one of the plurality 
of IF signals to produce a third filtered IF signal, wherein the third amplifying 
module amplifies the filtered IF signal to produce a third signal, and wherein gain 
of the third amplifying module is programmable within the IF gain range based on 
the power level of the RF signal (see figure 1 , third IF stage BPF 17-n, AMP 22- 
n, col.7, ln.5-51). 

Regarding claims 6 and 19, Peterzell further teaches the integrated 
multi-mode radio receiver further comprises: the multiplexor operable to couple 
the one of the plurality of IF signals to the first IF stage when the operational 
mode is in accordance with 802.1 1a; the multiplexor operable to couple the one 
of the plurality of IF signals to the second IF stage when the operational mode is 
in accordance with Bluetooth; and the multiplexor operable to couple the one of 
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the plurality of IF signals to the third IF stage when the operational mode is in 
accordance with 802.1 1b (see figure 3, multi-pole switch, col .2, [0021]). 

Regarding claim 7, Peterzell further teaches the integrated multi-mode 
radio receiver wherein the first IF stage further comprises: DC feedback circuit 
operably coupled to an input of the first filtering module and to an output of the 
first amplifying module (see col. 7, [0085-0089]). 

Regarding claim 8, Peterzell further teaches the integrated multi-mode 
radio receiver wherein the first IF stage further comprises: an analog to digital 
converter operably coupled to convert the first signal into a digital signal; and 
demodulator operably coupled to demodulate the digital in accordance with the 
selection signal to recapture data (see figure 3, ADC 135, figure 4, col. 8, [0093]). 

Regarding claim 9, Peterzell further teaches the integrated multi-mode 
radio receiver further comprises: power detection logic operably coupled to 
determine the power level of RF signal and to produce gain adjustment signals 
therefrom (see col .7, [0080-0089]). 

Regarding claims 10 and 20, Peterzell further teaches the integrated 
multi-mode radio receiver wherein the mixing module further comprises: I mixer 
operably coupled to mix the amplified RF signal with an I oscillation to produce 
an I intermediate frequency signal; and Q mixer operably coupled to mix the 
amplified RF signal with a Q oscillation to produce a Q intermediate frequency 
signal, wherein the one of the plurality of IF signals includes the I and Q 
intermediate frequencies (see figure 5, I mixer 340A, Q mixer 340B, I signal path 
365A, Q signal path 365B). 
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Regarding claim 16 , Peterzell teaches an integrated multi-mode radio 
receiver comprises (see figure 3): shared front-end including a low noise 
amplifier and a mixing module (see figure 3, LNA 30, mixer 60), wherein gain of 
the low noise amplifier is programmable over a range of gain based on a gain 
setting signal, wherein the low noise amplifier is operably coupled to amplify a 
radio frequency (RF) signal to produce an amplified RF signal, wherein the 
mixing module converts the amplified RF signal into one of a plurality of 
intermediate frequency (IF) signals based on an operational selection signal (see 
figure 3, plurality IF filter 70, col.2, [0026-0029]) and multiplexer (i.e., multi pole 
switch) couple to the share front end (see figure 3, multi pole switch is working 
the same function as multiplexer). 

It should be noticed that Peterzell fails to clearly teach first IF section 
including first filtering module and first amplifying module, wherein gain of the first 
amplifying module is programmable over an IF gain range based on an IF gain 
setting signal, wherein the first filtering module is operably coupled to filter the 
one of the plurality of IF signals into a first filtered IF signal, wherein the first 
amplifying module amplifies the first filtered IF signal based on a gain 
programmed in accordance with the gain setting signal to produce a first IF 
signal, wherein the IF gain range and the range of gain are based on 
performance requirements for converting the RF signal into the first signal; 
second IF section including second filtering module and second amplifying 
module, wherein gain of the second amplifying module is set to a gain within the 
IF gain range, wherein the second filtering module is operably coupled to filter 
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another one of the plurality of IF signals into a second filtered IF signal, wherein 
the second amplifying module amplifies the second filtered IF signal to produce a 
second signal; and the multiplexor provides the one of the plurality of IF signals 
to the first IF section and provides the another one of the plurality of IF signals to 
the second IF section based on the operational selection signal. However, 
Ninomiya teaches such features (see figure 1, first IF stage BPF 17-1, AMP 22-1, 
second IF stage 17-2, AMP 22-2, col.7, ln.5-51)for a purpose of supporting multi 
mode receiver. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the use of first IF section 
including first filtering module and first amplifying module, wherein gain of the first 
amplifying module is programmable over an IF gain range based on an IF gain 
setting signal, wherein the first filtering module is operably coupled to filter the 
one of the plurality of IF signals into a first filtered IF signal, wherein the first 
amplifying module amplifies the first filtered IF signal based on a gain 
programmed in accordance with the gain setting signal to produce a first IF 
signal, wherein the IF gain range and the range of gain are based on 
performance requirements for converting the RF signal into the first signal; 
second IF section including second filtering module and second amplifying 
module, wherein gain of the second amplifying module is set to a gain within the 
IF gain range, wherein the second filtering module is operably coupled to filter 
another one of the plurality of IF signals into a second filtered IF signal, wherein 
the second amplifying module amplifies the second filtered IF signal to produce a 
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second signal; and the multiplexor provides the one of the plurality of IF signals 
to the first IF section and provides the another one of the plurality of IF signals to 
the second IF section based on the operational selection signal, as taught by 
Ninomiya, into view of Peterzell in order to save the manufacture cost and time to 
made a small receiver for supporting multi frequencies. 

Regarding claim 39 , Peterzell teaches an integrated multi-mode radio 
receiver comprises (see figure 3): shared front-end (see figure 3, LNA 30, 
RXBPF 40, RF AMP 50, Mixer 60) operably coupled to receive a radio frequency 
(RF) signal that is modulated in accordance with one of a plurality of operational 
modes (see figure 5, duplexer 312, col .4, [0054-0056), wherein the shared front- 
end converts the RF signal into one of a plurality of intermediate frequency (IF) 
-signals based on a selection signal that is indicative of the one of the plurality of 
operational modes (see figure 3, plurality of IF filter 70, col .4, [0052-0060]) and 
multiplexer (i.e., multi pole switch) couple to the share front end (see figure 3, 
multi pole switch is working the same function as multiplexer). 

It should be noticed that Peterzell fails to clearly teach plurality of 
intermediate frequency (IF) stages; and multiplexor (i.e., Switch) operably 
coupled to the shared front-end and to the plurality of IF stages, wherein the 
multiplexor provides the one of the plurality of IF signals to one of the plurality of 
IF stages based on the selection signal, plurality of transmitter intermediate 
frequency (IF) stages, wherein each of the plurality of transmitter IF stages 
generates a corresponding intermediate frequency (IF) signal from a 
corresponding input signal, wherein each of the plurality of transmitter IF stages 
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corresponds to a particular one of the plurality operational modes; transmitter 
multiplexor operably coupled to the plurality of transmitter IF stages, wherein the 
transmitter multiplexor selects the IF signal of one of the plurality of transmitter IF 
stages based on the selection signal that is indicative of the particular operational 
mode of the one of the plurality of transmitter IF stages; and transmitter front-end 
operably coupled to receive the selected IF signal, wherein the transmitter front- 
end converts the selected IF signal into an outbound radio frequency (RF) signal 
that is modulated in accordance with the particular operational mode of the one 
of the plurality of transmitter IF stages. However, Ninomiya teaches such 
features (see figure 1, switch 14, plurality IF stage 17n, switch controller 16, 
col. 7, In. 5-52, figure 17, transmitter IF filters stage 17-1 to 17-n, switch 14, front 
end 13) for a purpose of supporting multi mode receiver. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the use of plurality of 
intermediate frequency (IF) stages; and multiplexor (i.e., Switch) operably 
coupled to the shared front-end and to the plurality of IF stages, wherein the 
multiplexor provides the one of the plurality of IF signals to one of the plurality of 
IF stages based on the selection signal, plurality of transmitter intermediate 
frequency (IF) stages, wherein each of the plurality of transmitter IF stages 
generates a corresponding intermediate frequency (IF) signal from a 
corresponding input signal, wherein each of the plurality of transmitter IF stages 
corresponds to a particular one of the plurality operational modes; transmitter 
multiplexor operably coupled to the plurality of transmitter IF stages, wherein the 
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transmitter multiplexor selects the IF signal of one of the plurality of transmitter IF 
stages based on the selection signal that is indicative of the particular operational 
mode of the one of the plurality of transmitter IF stages; and transmitter front-end 
operably coupled to receive the selected IF signal, wherein the transmitter front- 
end converts the selected IF signal into an outbound radio frequency (RF) signal 
that is modulated in accordance with the particular operational mode of the one 
of the plurality of transmitter IF stages, as taught by Ninomiya, into view of 
Peterzell in order to save the manufacture cost and time to made a small receiver 
for supporting multi frequencies. 

3. Claims 21-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ninomiya et al. (U.S. Patent No.: 5,940,029, hereinafter, "Ninomiya") in view 
of Peterzell et al. (Pub. No.: US 2002/0132597, hereinafter, "Peterzell"). 

Regarding claim 21 , Ninomiya teaches a transmitter comprises a plurality 
of intermediate frequency (IF) stages (see figure 17, plurality IF stage 17-1 to 17- 
n), wherein each of the plurality of IF stages generates a corresponding 
intermediate frequency (IF) signal from a corresponding input signal, wherein 
each of the plurality of IF stages corresponds to a particular one of a plurality 
operational modes (see figure 17, col. 17, ln.50-67); multiplexor (i.e., switch14) 
operably coupled to the plurality of IF stages, wherein the multiplexor selects the 
IF signal of one of the plurality of IF stages based on a selection signal that is 
indicative of the particular operational mode of the one of the plurality of IF 
stages (figure 17, switch 14 selects for different frequencies band); and shared 
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front-end (see figure 17, front end 13) operabiy coupled to receive the selected IF 
signal, wherein the shared front-end converts the selected IF signal into a radio 
frequency (RF) signal that is modulated in accordance with the particular 
operational mode of the one of the plurality of IF stages (see col. 18, ln.2-55). 

It should be noticed that Ninomiya fails to teach a multi mode radio. 
However, Peterzell teaches a multi mode radio for a purpose of supporting multi 
mode receiver. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the use of multi mode radio, as 
taught by Peterzell, into view of Ninomiya in order to save the manufacture cost 
and time to made a small receiver for supporting multi frequencies. 

Regarding claim 22, Ninomiya further teaches the integrated multi-mode 
radio transmitter, wherein the shared front-end further comprises: mixing module 
operabiy coupled to convert the selected IF signal into a representative RF 
signal; and power amplifier having programmable gain, wherein the power 
amplifier is operabiy to amplify the representative RF signal to produce the RF 
signal, wherein the programmable gain is set within a range of gain based on 
desired power level of the RF signal (see figure 17, AMP 13a, mixer 13c, in the 
transmit path the mixer 13c convert the IF to RF for transmit the signal). 

Regarding claim 23, Ninomiya further teaches the integrated multi-mode 
radio transmitter wherein the plurality of IF stages further comprises: first IF stage 
including first filtering module and first amplifying module, wherein the first 
filtering module is operabiy coupled to filter the corresponding input signal of a 
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first one of the plurality of IF stages to produce a filtered input signal, wherein the 
first amplifying module amplifies the filtered input signal to produce the 
corresponding IF signal, and wherein gain of the first amplifying module is 
programmable within an IF gain range based on the power level of the RF signal; 
and second IF section including second filtering module and second amplifying 
module, wherein gain of the amplifying module is set to a gain within the IF gain 
range, wherein the second filtering module is operably coupled to filter the 
corresponding input signal of a second one of the plurality of IF stages into a 
second filtered input signal, wherein the second amplifying module amplifies the 
second filtered input signal to produce a second corresponding IF signal (see 
figure 17, first IF stage 17-1, first filter 17-1, APM 22-1, second IF stage 17-2, 
second filter 17-2, AMP 22-2, col.18, ln.2-55). 

Regarding claims 24 and 26, Peterzell further teaches the integrated 
multi-mode radio transmitter further comprises: the multiplexor operable to 
couple the corresponding IF signal to shared front-end when the operational 
mode is in accordance with 802.1 1b; and the multiplexor operable to couple the 
second corresponding IF signal to the shared front-end when the operational 
mode is in accordance with Bluetooth (see figure 3, multi-pole switch, col .2, 
[0021]). 

Regarding claim 25, Ninomiya further teaches the integrated multi-mode 
radio transmitter wherein the plurality of IF stages further comprises: third IF 
stage including third filtering module and third amplifying module, wherein the 
third filtering module is operably coupled to filter the corresponding input signal of 
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a third one of the plurality of IF stages to produce a third filtered input signal, 
wherein the third amplifying module amplifies the third filtered input signal to 
produce a third corresponding IF signal, and wherein gain of the third amplifying 
module is programmable within an IF gain range based on the power level of the 
RF signal (see figure 17, third IF stage, third filter 17-n, AMP 22-n, col. 18, ln.2- 
55). 



4. Claims 27-28 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Ninomiya et al. (U.S. Patent No.: 5,940,029, hereinafter, "Ninomiya") in view 
of Peterzell et al. (Pub. No.: US 2002/0132597, hereinafter, "Peterzell") as 
applied to claim 21 above, and further in view of Simon et al. (U.S. Patent No.: 
6,369,666, hereinafter, "Simon"). 

Regarding claim 27, Ninomiya and Peterzell, in combination, fails to 
clearly teach modulator operably coupled to modulate data in accordance with 
the selection signal to produce modulated data. However, Simon teaches such 
features (see figure 1 , modulator 200, col. 6, ln.7-10) for a purpose of convert 
voice or data to a form for transmitting. 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to incorporate the use teach modulator operably 
coupled to modulate data in accordance with the selection signal to produce 
modulated data, as taught by Ninomiya and Peterzell, into view of Simon in order 
to save the manufacture cost and time to made a small receiver for supporting 
multi frequencies. 



Application/Control Number: 09/993,801 Page 15 

Art Unit: 2643 

Regarding claim 28, Simon further teaches I mixer operably coupled to 
mix an I component of the selected IF signal with an I oscillation to produce an I 
intermediate frequency signal; Q mixer operably coupled to mix a Q component 
of the selected IF signal with a Q oscillation to produce a Q intermediate 
frequency signal; and summing module operably coupled to sum the I and Q 
intermediate frequency signals to produce the representative RF signal (see 
figure 2, I mixer 201 , 208, Q mixer 202, 207 and sum, col.7, ln.30-67). 

Allowable Subject Matter 

5. Claims 11-15, 29-38, and 40-41 are allowed. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. In order to expedite the prosecution of this application, the 
applicants are also requested to consider the following references. Although 
Pittman et al. (U.S. Patent No. 5,944,281), Dolman et al. (Pug. No. US 
2003/0043769), McDonough (U.S. Patent No. 5,778,024), and Abbey (U.S. 
Patent No. 6,151,354) are not applied into this Office Action; they are also called 
to Applicants attention. They may be used in future Office Action(s). These 
references are also concerned for supporting the system and method of multi- 
mode, multi-band, multi-user radio system. 

7. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Tuan A. Pham whose telephone number is 
(703) 305-4987. The examiner can normally be reached on Monday through 
Friday, 8:00 AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Curtis Kuntz can be reached on (703) 305-4708 and 
IF PAPER HAS BEEN MISSED FROM THIS OFFICIAL ACTION PACKAGE, 
PLEASE CALL Customer Service at (703) 306-0377 FOR THE 
SUBSTITUTIONS OR COPIES. 

Any response to this action should be mailed to: 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 
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Or faxed to: (703) 872-9306 

Hand-delivered responses should be brought to Crystal Park II, 2121 
Crystal Drive, Arlington VA, Sixth Floor (Receptionist, tel. No. 703-305- 
4700). 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR.Status information for unpublished applications is available through Private 
PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov . Should you have question on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Art Unit 2643 
January 7, 2005 
Examiner 

Tuan Pham 
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